There're two major types of detection techniques for isocyanates and their amine and amide derivatives due to the significant needs in monitoring then in environment. One uses the expensive instruments such as HPLC, CGC, GC-MS. IC and IR that commonly exhibit low limit of detection and excellent selectivity. But they are bench top instruments and also require complicated and timeconsuming sampling processes for the detection. Another type including colorimetry, ELISA, and piezoelectric crystal detector uses low cost and simple instrumentations that have potential for miniaturization. But they suffer limitations for real world application especially at high level of humidity.
In general, they also encounter the problem of poor selectivity.
Our proposed IL-based amperometric sensor takes the advantages of the characteristics of electrochemical sensor. The uses of low cost carbon electrode material and non-volatile IL electrolyte make it a promising low cost and miniaturized disposal sensor. The electrochemical detection based on the oxidation of isocyanate functional group provides good selectivity and there is very little water present in the hydrophobic IL used in this study, thus, very little isocyanates can be lost due to the chemical reactions that occur at conventional solvents such as water, alcohol, acids and organic solvents that contain primary and secondary amine. This benefit makes it much more powerful and lower cost detection technology. Scheme S1. Chemical structures of (A) the analyte 2,4-toluene diisocyanate, (B) the ionic liquid 1-butyl-1-methylpyrrolidinium bis(trifluoromethylsulfonyl) imide, and (C) schematic of the Electrochemical cell in a flow system. Glassy carbon and gold are used as working electrode materials in different experiments. The reference electrode and counter electrode are silver and platinum wires, respectively. Scheme S2. Cross-section of the sampling system for real-time gas phase 2,4-TDI detection via chronoamperometry. Two gas paths were designed to adjust the amount of gas phase 2,4-TDI that was purged into the sensor. The cross-section of the gas sampling is presented in Scheme S2. We have a three-way valve connected to the outlet of the air gas cylinder. There are two air paths, of which path 2 goes into the TDI sample reservoir and bubbles out the gas phase TDI sample, and mixes with the air in the path 1. The TDI gas concentration can therefore be controlled when adjusting the flows in path 1 and 2. The volume of TDI gas in path 2 can be calculated according to Dalton's Law of Partial Pressures ( = 
